Analysis of the substrate specificity of the Staphylococcus aureus sortase transpeptidase SrtA.
The Staphylococcus aureus sortase transpeptidase SrtA isoform is responsible for the covalent attachment of virulence and colonization-associated proteins to the bacterial peptidoglycan. SrtA utilizes two substrates, undecaprenol-pyrophosphoryl-MurNAc(GlcNAc)-Ala-D-isoGlu-Lys(epsilon-Gly(5))-D-Ala-D-Ala (branched Lipid II) and secreted proteins containing a highly conserved C-terminal LPXTG sequence. SrtA simultaneously cleaves the Thr-Gly bond of the LPXTG-containing protein and forms a new amide bond with the nucleophilic amino group of the Gly(5) portion of branched Lipid II, anchoring the protein to this key intermediate that is subsequently polymerized into peptidoglycan. Here we describe the development of a general in vitro method for elucidating the substrate specificity of sortase enzymes. In addition, using immunofluorescence, cell adhesion assays, and transmission electron microscopy, we establish links between in vitro substrate specificity and in vivo function of the S. aureus sortase isoforms. Results from these studies provide strong supporting evidence of a primary role of the SrtA isoform in S. aureus adhesion and host colonization, illustrate a lack of specificity cross talk between SrtA and SrtB isoforms, and highlight the potential of SrtA as a target for the development of antivirulence chemotherapeutics against Gram-positive bacterial pathogens.